“REPULSIVE GRAVITY GENERATOR” 


This revolutionary repulsive gravity toroidal generator/motor uses a ferrofluid at low 
temperatures to shield the force of gravity within its radius of action. It falls within the study 
of "magnetohydrodynamic thrusters" (English acronym MHD), which concern the physics of 
magnetofluid dynamics, known for the study of the movement of electricity-conducting fluids, 
in external magnetic fields or induced by the movement of electric charge carriers at inside 
the fluid itself. The typical conducting fluid is generally a superheated plasma at very high 
temperatures, i.e. a gas of ions that move individually and collide with each other at a speed 
of several million meters per second and extremely intense and strong magnetic fields that can 


measure a few Tesla units. 


Studies in the field of magnetohydrodynamics have undergone notable development in 
recent years thanks to the expansion of the fields of application (from the propulsion of space 
vehicles, to cosmic phenomena in the upper atmosphere; from the regulation of nuclear 


reactors, to studies on nuclear fusion). 


Currently, those generators which fall within the field of Low Energy and Cold Plasmas, 
as the object of the aforementioned invention falls within the field of the technique of the 


reference sector, are not known. 


One of the most interesting fields of application of the present invention which has as its 
object a toroidal repulsive gravity generator is undoubtedly that inherent to the development 


of space thrusters that exploit cutting-edge avionics systems or even for civil/military use. 


GENERIC DESCRIPTION 


The present invention has as its object a toroidal generator for the production of 
gravitational waves. 


The Repulsive Gravity Generator, abbreviated RGG, object of the present invention, is 
the essential element for the production of gravitational waves examined in the state of 
scientific research of the main teaching subjects such as: astronomy, telecommunications, 
transport, laser interferometry and the like. 


The applications on gravitational waves can be innumerable, for example in the possible 
creation of new electronic instruments of future conception such as: astronomical transmitters 
or echo sounders with gravitational waves and also in avionics of future conception. 


The interest in this invention concerns the practical and exclusive application of the 
"Repulsive Gravity Generator" (or antigravity), henceforth abbreviated "RGG" to produce 
repulsive gravitational waves, designed to counteract, reduce and/or cancel the centripetal 
force (or weight force) impressed in a body having mass subjected to the gravitational 
attraction of the planet. 


Means of transport that use conventional propulsion are known, to name a few: propeller, 
turbine, turbojet, rocket, ion, waterjet and the like. 


However, those systems and/or means of transport that use gravitational propulsion 
currently in the theoretical research and development phase are not known. 


In a first aim, the task of this invention is to create a toroidal (or ring) type 
generator/motor capable of producing repulsive gravity waves, to be used mainly but not 
exclusively for industrial applications, especially in the production of high-performance 
aircraft. new concept, initially also hybrid (turbojet and RGG) which reduces and/or cancels 
the planet's gravitational force impressed on the aircraft, facilitating flight maneuvers. 


The main objective of the advanced "RGG" system for the production of repulsive 
gravitational waves (i.e. which counteract and possibly reduce or cancel the effect of the 
Earth's gravitational force on the object affected by the RGG) and which aims to achieve, 
mainly concerns its application in the future avionics sector. 
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Currently there are the following main means: planes, ships, submarines and the like that 
contribute to global pollution and among the new solutions being developed to reduce the 
phenomenon of smog, hydrogen-powered systems are making their way onto the market, or 
electric accumulators. Among the main alternative and futuristic solutions, although in the 
experimental phase, revolutionary systems are making their way in the field of applied 
technology, such as for example ion thrust propulsion, studied and tested in its prototype 
reactors by NASA, plasma jet propulsion superheated and finally, the latter currently 
theoretically, warp propulsion and/or antigravity propulsion. 


The RGG, in addition to being a ring accelerator, generator of repulsive gravitational 
waves, can also and above all be considered as a new concept "engine", precisely a toroidal 
anti-gravity propulsion system - replacing conventional propulsion systems jet - with the new 
direct levitation transport systems (or gravity reduction), produced by the antigravity, 
generated by the aforementioned RGG. 


A further advantage that this invention offers consists in using RGG instead of current 
large electric motors such as hoists and the like. 


The key feature of this invention is that despite its scalability (dimensionless or 
resizable), this newly developed propulsion system is conventionally applied to flat surfaces 
that have a large area, such as is highly efficient for latest-generation aircraft. triangular- 
shaped generation that may include a power system that provides sufficient energy to power 
the ring accelerator or RGG generator, as a nuclear reactor might. In fact, the larger the size 
of the RGG including the rotation frequency of the cold ferrofluid plasma, the more intense 
the gravitational waves produced by the latter will be. 


A further development occurs in aerospace systems, space shuttles and the like which 
currently use rocket and/or accelerated plasma propulsion for significantly reduced systems 
(and under study such as laboratory plasma thrusters) up to systems which use the propulsion 
of the simple and light ion thrust in satellites for the trajectory correction of their orbit. 

Another possible use is in the avionics of future conception of the military air force 
which can make use of the aforementioned invention, the RGG under consideration, to 
develop systems future generation futuristic vehicles that use advanced antigravity propulsion 
that is much more efficient than current piloting systems in use, all thanks to the countless 
applications of use offered by the multipurpose technical-constructive properties of the RGG 
combined with the innovative flight techniques thanks to the help of 'AI (Artificial 
Intelligence). 


The RGG, among other large-scale advantages of use in the major developing sectors, 
offers the possibility of studying, developing and perfecting this system in the university world 
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and subsequently using the aforementioned invention as a teaching tool for research and /o for 
the development of new means of transport with anti-gravity levitation (or simply gravity 
reduction), with the countless applications of use offered by the multi-purpose capabilities of 
the RGG. 


Similarly to what has already been conceived by the current science and technique of 
developing industrial power systems, more specifically, another technical/practical as well as 
constructive advantage of the multifunctional ring (or toroidal) accelerator, also seen in its 
versatility The use as an "anti-gravity generator/motor-RGG" consists in the fact that the 
aforementioned invention - compared to traditional toroidal power energy systems for 
industrial applications in the high energy sector such as Tokamak nuclear fusion reactors - 
does not require large energy systems of significant power of use to be powered and function 
correctly, as its "ionized ferrofluid plasma" technology, object of study of the scientific subject 
"magnetofluid dynamics", explained in detail in the description of the technical images, easily 
allows the resizing/dimensioning of the aforementioned “RGG toroidal accelerator/generator” 
of any size within the range of its full operation and with the maximum possible efficiency, a 
specialty that makes it unique in its kind. 


Another practical advantage in the use of the aforementioned invention is that (similarly 
to other energy systems belonging to the branch under study of "high energies" and/or "hot 
plasmas at high temperatures" such as particle accelerators and/or nuclear reactors it was 
fusion, and/or plasma thrusters), the RGG makes use of a mercury-based ferrofluid plasma 
cooled to cryogenic temperatures (the current state of matter at low temperatures close to 
absolute zero) by the use of superfluid «helium 4 », which is also currently being studied in 
"fluid dynamics" but not currently known to be used for an antigravity system the 
aforementioned invention, an intuitive technical-scientific feature designed to be easy to 
implement in practice for industrial applications which the RGG is in fact preparing to offer 
and which as such makes it unique in its kind. 


Another advantage that RGG offers is the use of the chemical element "Mercury (Hg) in 
the solid state" constituting a special highly ionized superconducting ferrofluid plasma cooled 
to cryogenic temperatures (transported by a special acceleration system described in detail in 
continued), a fundamental component in the shielding of the Earth's gravity, as well as 
constituting the "rotor" function in the toroidal accelerator of the RGG and therefore exclusive 
in the generation of repulsive gravity; therefore it does not require superheated particle plasma 
for its correct functioning. 


The RGG therefore does not require sophisticated and ultra-powerful laser beam systems 
that heat the matter until it reaches the plasma state, having extremely high operating 


> 


temperatures of over one hundred million degrees celsius, as happens for example in toroidal 
Tokamak nuclear accelerators/reactors - already the subject of practical testing. 


The newly developed nuclear fusion reactor such as the Tokamak is known to current 
science and technology to accelerate (also thanks to the extremely intense magnetic field 
produced by the superconducting magnets of the order of a few tens of Tesla), the superheated 
plasma thus obtained - among other things at immense atmospheric pressures - to be 
subsequently conveyed into the toroidal circuit for the production of significant quantities of 
electrical energy, or in a similar way, the latter resulting, as one would expect, used to power 
the supermagnets of a traditional accelerator of particles." Similarly to these two extreme 
examples of operation of the aforementioned power energy systems described, generically for 
indicative purposes, which fall within the study of "magnetofluid dynamics" at "high 
energies", through a careful detailed analysis in the technical and schematic figures of a form 
of exclusive realization of the aforementioned invention, illustrated below after the indicative 
and non-limiting description of the drawings, the RGG, having the special technical- 
constructive design characteristic of being "scaled down" to a prototype model, uses a simple 
rotating magnetic field, generated by the appropriately modulated (impulsive) electric current 
to accelerate the ionized ferrofluid plasma, also made superconducting at low temperatures by 
the superfluid/superconducting liquid helium, which due to the use of negligible quantities of 
electrical energy (which grows exponentially based on the power required) as a power source, 
through special physical processes of the matter, can generate the desired repulsive gravity 
effects. 


Further characteristics and advantages of the present invention, regarding the peculiarity 
of the RGG, consist in obtaining a plasma accelerator which does not need to bring the 
superconducting ferrofluid plasma to relativistic rotation speeds (as in the two examples of 
power systems mentioned above) for obtain significant effects of repulsive (centrifugal) forces 
which in this case do not concern the normal ion thrust, but rather the gravitational waves 
produced generated by rotating masses at high speed, to counteract, decrease and/or possibly 
cancel the earth's gravity, in the area of interest influenced by the phenomenon of the range of 
action exercised by the RGG. The repulsive gravity generator or antigravity for simplification 
abbreviated “RGG - Repulsive Gravity Generator", given its diameter, section and 
circumference of the toroidal "stator" core within which flows the - superconducting ionized 
ferrofluid plasma - which acts as a "rotor", having an accelerated mass until reaching a given 
angular velocity, as well as revolution per minute measured in rpm (rotations per minute), like 
all bodies having a rotating mass, for example the flywheel of a car, generates and produces 
two fields of centrifugal (or repulsive) force which are the field gravitomagnetic sometimes 
defined as "gravitoelectromagnetic" and repulsive gravitational waves, i.e. in opposition to 
the centripetal force (or weight force) of gravity exerted by the enormous rotating mass of the 
planet. These particular effects produced and/or generated by the RGG appear to be analogous 
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to the simple ionic thrust and although they are not - currently detectable as a unit of 
measurement - by simple and current electronic measurement instruments such as: testers, 
digital multimeters and the like, they are nevertheless tangible and already proven by the 
physics of laser interferometry, currently under study, which in 2015 for the first time ever 
allowed researchers to detect and reveal gravitational waves. 


The Toroidal Repulsive Gravity Generator - uses magnetofluid dynamics technology 
which consists in the use of a ferrofluid plasma ionized at low temperatures (cryogenic) which 
do not allow the generation and/or possible accidental dispersion of extremely toxic and 
harmful mercury vapors for the environment, which they are normally studied in plasmas 
produced by the high temperatures required for the study and development of conventional 
magnetohydrodynamic technology, or for avionics applications of future conception and/or 
invention. 


CONSTITUTION OF THE RGG SYSTEM 


The toroid is made of diamagnetic material mainly Bismuth and other materials to 
strengthen the resistance to mechanical stress such as titanium and similar. 


The internal wall of the toroid is covered with layers of extremely thin superconducting 
nanotechnological graphenic material (which reinforces the toroid) designed to be compact 
and resistant to internal pressures developed which can vary from tens to thousands of 
atmospheres. 


Liquid helium, in particular "superfluid helium 4", in addition to having the cryogenic 
property of inducing superconductivity in a material specifically designed to perform this 
function, possesses by nature the property of superfluidity, canceling the residence in the 
friction. 


Mercury is rendered harmless by the encapsulation of the latter inside small iron spheres, 
designed to minimize any impacts on the surface of the internal wall of the toroidal 
superconductor in the event of malfunction or incorrect calibration of the rotating magnetic 
field generated by superconducting electromagnets located on the outer surface of the toroid. 


The use of mercury for purely educational purposes (or even for industrial power 
applications as in the case of RGG) is not in liquid form, but in the solid state, as this chemical 
element solidifies (freezes) at -38.83 °C, therefore at temperatures decidedly higher than the 
cryogenic ones used in the RGG "Repulsive Gravity Generator" and is therefore much safer 
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to handle, above all thanks to its insertion inside the iron spheres used for its transport inside 
the torus. 


Ultimately, the RGG is a rotating mass ring capable of using details mass/energy 
configurations such as to induce perturbations in the geometry of the relativistic spacetime, 
according to the famous equation producing gravitational waves, in this case of the repulsive 
type in the well-known antigravitational effect or simple reduction of gravity in the mass of 
the RGG system and in the area influenced by this phenomenon under its range of action and 
operation . 


The RGG is simple to build and can be scaled to any size. Naturally, the greater the size 
of the superconducting torus (diameter, radius, circumference) and/or the rotation speed of the 
ionized cryogenic ferrofluid, the more amplified and intensified the effects of the repulsive 
gravity waves generated or produced will be. 


PROJECT OF THE MODEL/PROTOTYPE OF THE RGG 


In order to advance towards a better understanding of the aforementioned project, it is 
appropriate to first consider and keep in mind a classification of the properties of the following 
materials used in the creation of the aforementioned invention, listed below! First of all, it is 


appropriate to make a distinction between the five elements that constitute the RGG examined: 


1) Stratifex-Bi-Gfx1000 — constitutes the diamagnetic core of the Toroid. 


2) Nb3Sn — Constitutes the series of superconducting coils of the Toroid. 


3) Ferrex-Hg13.5 — Constitutes the mass of small iron spheres (Fe) - a locomotive medium - 
which each contains within it the gravity-shielding material, i.e. mercury. 


4) Mercury (Hg) — /t is the fundamental element of the RGG for gravitational shielding and 
is contained within the iron (Fe) spheres which together constitute the new revolutionary 
technology of the system called Ferrex-Hg 13.5. 


5) Helium 4 Superfluid/Superconductor — /t is the essential element that characterizes the 
superconductivity/superfluidity and together with the Ferrex-Hg13.5 system, constitutes the 
ferrofluid cryogenic and ionized that flows inside the Stratifex-Bi-Gfx1000 toroid. 
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DIFFERENCE BETWEEN ISOTROPIC AND ANISOTROPIC 


- The Nb3Sn compound is instead considered an anisotropic material due to its tetragonal 
crystalline structure. 


- Iron (Fe) is an anisotropic material, since its crystalline structure produces greater 
magnetizing properties in some directions than others. 


- Mercury (Hg) and superfluid/superconducting Helium 4 are instead isotropic, since their 
physical and mechanical properties are the same in all directions. 


The units of measurement, expressed as maximum numerical values, generally achievable by 
the Nb3Sn under consideration are reported below on an "indicative basis". 


CHARACTERISTICS OF THE SUPERCONDUCTING MATERIAL 


MATERIAL CHARACTERISTICS A/Z UNIT VAre 
at 20°C e 
1Bar 
Nb3Sn Magnetic induction Tesla 20 
Nb3Sn Current intensity Ampere 40.000 
Nb3Sn Max current density A/mm2 2500 
Nb3Sn Specific heat W/Kg-°C 300 
Nb3Sn Electric field V/m 108 
Nb3Sn Magnetic field A/m 10° 
Nb3Sn Static friction coefficient 
Nb3Sn Self-induction coefficient Henry 10-? 
Nb3Sn Thermal conductivity coefficient W/m-K-Kg/m3 5 
Nb3Sn Diffusion coefficient m2/s 
Nb3Sn Temperature coefficient of resistivity °C-1 -0.3 
Nb3Sn Cubic thermal expansion coefficient °C/m3 3x10-5 
Nb3Sn Linear thermal expansion coefficient °C/m 3x10-° 
Nb3Sn Molar thermal expansion coefficient °C/mol 3x10-° 
Nb3Sn Volumetric thermal expansion coefficient °C/m3 
Nb3Sn Poisson's ratio / 0.33 
Nb3Sn Electrical conductivity S/m 10’ 
Nb3Sn Thermal conductivity W/m-°C 5W 
Nb3Sn Density kg/m? 8500 
Nb3Sn Electric current density A/m? 5x10 
Nb3Sn Magnetic flux density Tesla 25 
Nb3Sn Activation energy by diffusion Joule 2 
Nb3Sn Cohesion energy J/mol : 
Nb3Sn Max operating frequency Hz : 
Nb3Sn Molecular mass g/mol 651.9 
Nb3Sn Elasticity module Bar 1.6x10° 
Nb3Sn Magnetic permeability T-m/A 1.2x10-° 
Nb3Sn Fatigue resistance 
Nb3Sn Electrical resistivity Qm 10-1° 
Nb3Sn Min. temperature of operation aC -269 
Nb3Sn Breakdown voltage Kv/mm _ 
Nb3Sn Molar volume m?/mol 2.63x10-° 
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CHARACTERISTICS OF OTHER MATERIALS IN USE 


The materials that act as the "rotor" of the RGG used are IRON (Fe) in small spheres 
constituting the ferromagnetic mass that acts as a locomotive containing inside it the material 
transported and shielding gravity such as MERCURY (Hg) 

IRON: 

1) Magnetic induction (Tesla) - about 2 Tesla 

2) Current intensity (Ampere) - approximately 10“6 Ampere 

3) Specific heat (J/Kg-°C) - approximately 450 J/(Kg-°C) 

4) Electric field (V/m) - approximately 1047 V/m 

5) Magnetic field (A/m) - approximately 106 A/m 

6) Static friction coefficient - 

7) Coefficient of self-induction (Henry) - approximately 2x10’-4 Henry 

8) Coefficient of thermal conductivity (W/m K Kg/m3) - approximately 80 W/(m K) 

9) Diffusion coefficient (m/s) - approximately 104-10 m?/s 

10) Temperature coefficient of resistivity (CC-!) - approximately 0.005 °C*-1 

11) Cubic thermal expansion coefficient (°C/m?) - approximately 3.6x10%-5 °C’-1 

12) Linear thermal expansion coefficient (°C/m) - approximately 1.2x10%-5 °C’-1 

13) Molar thermal expansion coefficient (°C/mol) - approximately 7.1x 104-6 °C/mol 
14) Volumetric thermal expansion coefficient (°C/m3) - approximately 3.6x104-5 °C*-1 
15) Poisson's ratio - approximately 0.29 

16) Electrical conductivity (S/m) - approximately 107 S/m 


17) Thermal conductivity (W/m°C) - approximately 80 W/(m°C) 
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18) Density (kg/m?) - approximately 7874 kg/m? 


19) Electric current density (A/m7?) - approximately 10°6 A/m? 
20) Magnetic flux density (Tesla) - approximately 2 Tesla 

21) Activation energy by diffusion (Joule) - approximately 1.5 eV 
22) Cohesion energy (J/mol) - approximately 2.7x10‘6 J/mol 

23) Max operating frequency (Hz) - 

24) Molecular mass (g/mol) - approximately 55.85 g/mol 


25) Modulus of elasticity (Pa) - approximately 210 GPa 


26) Magnetic permeability (T m/A) - approximately 8x104-3 T m/A 

27) Fatigue resistance - 

28) Electrical resistivity (Q:m) - approximately 104-7 Q-m 

29) Min. temperature and max operating (°C) -273°C (absolute zero) +1000°C 
30) Breakdown voltage (Kv/mm) - approximately 1.5 Kv/mm 


31) Molar volume (m3?/mol) - approximately 7.09x10’-6 m?/mol 


MERCURY: 

1) Magnetic induction (Tesla) - has no relevant magnetic properties 

2) Current intensity (Amperes) - has no relevant electrical properties 

3) Specific heat (J/Kg-°C) - approximately 140 J/(Kg-°C) 

4) Electric field (V/m) - has no relevant electrical properties 

5) Magnetic field (A/m) - has no relevant magnetic properties 

6) Coefficient of static friction - approximately 0.15 

7) Coefficient of self-induction (Henry) - has no relevant magnetic properties 


8) Coefficient of thermal conductivity (W/m K Kg/m3) - approximately 8.3 W/(m K) 
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9) Diffusion coefficient (m/s) - approximately 1.3x104-5 m?/s 

10) Temperature coefficient of resistivity (°C-!) - approximately 0.1 °C%-1 

11) Cubic thermal expansion coefficient (°C/m?) - approximately 1.8x10%-4 °C’-1 
12) Linear thermal expansion coefficient (°C/m) - approximately 60x10%-6 °C’-1 
13) Molar thermal expansion coefficient (°C/mol) - approximately 71x104-6 °C/mol 
14) Volumetric thermal expansion coefficient (°C/m3) - approximately 1.8x104-4 °C*-1 
15) Poisson's ratio - approximately 0.44 

16) Electrical conductivity (S/m) - approximately 1.0x10%6 S/m 

17) Thermal conductivity (W/m°C) - approximately 8.3 W/(m°C) 

18) Density (kg/m?) - approximately 13,534 kg/m? 

19) Electric current density (A/m7) - has no relevant electrical properties 

20) Magnetic flux density (Tesla) - has no relevant magnetic properties 

21) Activation energy by diffusion (Joule) - 

22) Cohesion energy (J/mol) - approximately 57.2 kJ/mol 

23) Max operating frequency (Hz) - has no relevant electrical properties 

24) Molecular mass (g/mol) - approximately 200.59 g/mol 


25) Modulus of elasticity (Pa) - approximately 14 GPa 


26) Magnetic permeability (T-m/A) - has no relevant magnetic properties 
27) Fatigue resistance - 

28) Electrical resistivity (Q m) - approximately 0.96x104-7 Q m 

29) Min. temperature and max operating (°C) -39°C +357°C 

30) Breakdown voltage (Kv/mm) - 


31) Molar volume (m?/mol) - approximately 0.0141 m?/mol 
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The material for the construction of the toroidal core that acts as a "stator" is mainly the 
Bismuth whose internal walls are coated with nanometric sheets (layers) of graphene. 
BISMUTH 

Atomic properties 

1) Atomic weight 208.98038 

2) Atomic radius (calc.) 160(143) pm 

3) Covalent radius 146 pm 

4) van der Waals radius 207 pm 

5) Electronic configuration [Xe]4f145d106s26p3 

6) e— for energy level 2, 8, 18, 32, 18, 5 

7) Oxidation states 3.5 (weakly acidic) 


8) Rhombohedral crystalline structure 


Physical properties 

1) State of matter (solid) 

2) Melting point 544.4 K (271.2 °C) 

3) Boiling point 1,837 K (1564 °C) 

4) Molar volume 2.13110—5 m?/mol 

5) Enthalpy of vaporization 104.8 kJ/mol 
6) Heat of fusion 11.3 kJ/mol 

7) Vapor pressure 0.627 mPa at 544 K 


8) Speed of sound 1790 m/s at 293.15 K 
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Other properties 

1) CAS number 7440-69-9 

2) Electronegativity 2.02 (Pauling scale) 
3) Specific heat 122 J/(kg-K) 

4) Electrical conductivity 8.67105 /m-Q 
5) Thermal conductivity 7.87 W/(m K) 

6) First ionization energy 703 kJ/mol 

7) Second ionization energy 1450.5 kJ/mol 


8) Third ionization energy 3081.5 kJ/mol 


GRAPHENE 

Characteristics of the material used 

1. The thickness of a single sheet of single-crystalline graphene is about 0.335 nanometers. 
2. The tensile strength of single crystal graphene is about 130 GPa (gigapascal). 

3. The modulus of elasticity of single crystal graphene is about 1 TPa (terapascal). 

4. The tensile strength of single crystal graphene is about 130 GPa. 


5. The maximum pressure resistance that a hexagonal graphene sheet can withstand is greater 
than 20 GPa. 


6. The weight of a single sheet of monocrystalline graphene of 1m? and atomic thickness weighs 
approximately 


0.77 milligrams. 


7. The density of graphene is approximately 2.26 grams per cubic centimeter. 
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FEATURES HELIUM 4 SUPERFLUID-SUPERCONDUCTOR 


It is a cryogenic liquid, a particular form of helium that is obtained by cooling helium 4 to extremely 
low temperatures, close to absolute zero. It has unique properties compared to normal helium and 
are listed below: 


- Loss of viscosity 


Superfluid helium 4 completely loses its viscosity at temperatures below -270.98 degrees Celsius. 
As aresult, superfluid helium 4 can flow without viscous friction even through small pores, cracks 
or obstacles. 


- Suppression of specific heat 


At low temperatures, the specific heat of superfluid helium 4 is significantly lower than the value 
expected for a normal liquid. This behavior is due to wave suppression, an effect that occurs when 
superfluid helium 4 atoms aggregate into clusters with specific quantum configurations. 


- Small peak in surface tension 


Superfluid helium 4 has a lower surface tension than normal helium, but has a small peak in surface 
tension near the transition temperature. This peak is caused by the formation of a layer of normal 
helium on the surface of the superfluid helium 4, which interacts with its surroundings. 


- Fountain effect 


If a container filled with superfluid helium 4 is hit from below, the superfluid helium rises up the 
walls of the container, forming a fountain that rises up the center of the container. This phenomenon 
is due to the fact that superfluid helium 4 has a lower density than normal helium, so the pressure 
in the center of the container is lower than on the walls. The fountain effect is very visible in an 
experiment known as Rollin's fountain experiment. 


- Remanence effect 
Superfluid helium 4 has the ability to retain its rotation speed for a very long time after the energy 


that caused it has been removed. This effect is known as the remanence effect and has been 
observed in experiments where superfluid helium 4 is rotated in a vessel. 


16 


- Quantum waves 


Superfluid helium 4 supports the Kapitza-Dirac wave, a particular combination of jumping waves 
and standing wave that propagate through superfluid helium 4. These quantum waves are the result 
of the interaction between superfluid helium 4 and an alternating magnetic field. 


- Unique ability to withstand extreme pressure without solidifying. 


At temperatures near absolute zero, the pressure needed to solidify superfluid helium 4 is extremely 
high, on the order of millions of atmospheres. For example, at -272°C, helium 
4 superfluid solidifies at a pressure of approximately 25 million atmospheres. 


At higher temperatures, the pressure required to solidify superfluid helium 4 decreases. However, 
even at temperatures slightly above absolute zero, the pressure required to solidify superfluid 
helium 4 is still very high. For example, at -250°C, superfluid helium 4 solidifies at a pressure of 
approximately 3.5 million atmospheres. 


In general, the solidification of superfluid helium 4 at such high pressures occurs only in extreme 
situations, such as in high-pressure physics experiments. 


- Always liquid 


In theory, if the superfluid helium 4 is enclosed in a perfectly insulated container and is not 
disturbed by any external interference, then there would be no sources of energy dissipation in the 
system and the superfluid helium 4 could theoretically last "forever" . This is due to the fact that 
superfluid helium 4 completely loses its viscosity and, as a result, can flow without loss of kinetic 
energy. 


In practice, the lifetime of a container of superfluid Helium 4 depends on many factors, including 
the temperature of the container, the quality of the insulation and the losses caused by turbulence 
and quantum fluctuations. In general, however, superfluid helium 4 can last much longer than 
normal fluids, although there is no precise, universal value. 


Furthermore, if a container of superfluid Helium 4 is filled to 100%, the liquid helium inside the 
container should remain liquid at room temperature, since Helium 4 only becomes liquid at very 
low temperatures, around -269°C. In other words, even ambient heat would not be enough to 
evaporate the liquid helium 4 inside the container, as long as the container is properly sealed and 
insulated. In general, helium loss rates 4 superfluid inside a well-insulated container are very low, 
of the order of 1-2% 

per year. 
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PRACTICAL EXAMPLE OF DESIGN OF THE HYPOTHETICAL RGG DEVICE 
ACCORDING TO THE PARAMETERS OF CURRENT SCIENTIFIC AND 
TECHNOLOGICAL KNOWLEDGE. 


N.B. The theoretical values reported below are purely indicative, to conceptually demonstrate the 
real feasibility of the practical and functional realization of the RGG device which is the subject 
of the invention. These values are calculated on a small scale (prototype model), taking into 
account the main and fundamental aspects of the device under examination in the technical 
characteristics of its operation. Bear in mind that in general principle, the formulas and theoretical 
values that prove the functionality of the device are reported (according to the maximum quantity 
of mass of powdered iron in volume, occupied in the toroid and the related electrical parameters 
for correct functioning of the RGG) but may differ slightly, taking into account the environmental 
variables during practical implementation. Therefore, the calculation formula for mercury inside 
the hypothetical iron spheres was omitted as it was not necessary in an explanatory way for the 
mathematical description of the energy used to move an iron mass of the rotor (or locomotive) 
responsible for transporting the shielding material “mercury” is fundamental in the production of 
repulsive gravity waves. 


Below is an example project of the RGG in prototype scale model. 
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PROJECT 
REPULSIVE GRAVITY GENERATOR - RGG 


A torus is assumed with the following dimensions: minor or internal diameter is 100 cm, major or 
external diameter is 115 cm and height 15 cm, therefore the internal radius is 50 cm, the external 
one is 57.5 cm while the volume 14920.066028 cm3, area 7957.368548 cm? 

Now it is assumed that it is built of layers of indestructible material such as nanometric graphene 
(number of layers to be defined) and bismuth as a diamagnetic material. Inside there are iron 
spheres and superfluid helium 4 as a lubricant and coolant. 


Outside the toroid there are several superconducting coils made of thin plates of superconducting 
material, the well-known "Nb3Sn" - an alloy of Niobium (Nb 75%) and Tin (Sn 25%) 


The maximum magnetic induction of Nb3Sn reaches 20 Tesla. 

The coils of the Nb3Sn superconductor are powered with the maximum alternating voltage (before 
its breaking point) based on the geometry distributed throughout the entire area of the toroid with 
the maximum current density that the superconductor can withstand, i.e. 2500A/mm? and with 


maximum amperage reachable by the "Nb3Sn" is 40,000 amperes. 


Now, to rotate the iron powder up to 50,000 rpm (rotations per minute), calculate: 


1) The number of individual coils with their turns. 

2) The maximum current flowing in each coil. 

3) The mass of iron/mercury and superfluid helium 4 (ferrofluid) contained in the torus. 
4) The electrical power needed to rotate the iron spheres at 50,000 rpm. 

5) Number of poloidal coils to confine the plasma to the center of the toroid. 

6) The maximum alternating voltage (critical voltage) of the Nb3Sn superconductor. 

7) The power frequency of the superconducting coils. 

8) The strength of the rotating magnetic field to rotate the ferrofluid in the toroid. 

9) The tangential speed of the ferrofluid. 


10) The pressure inside the toroid, developed by the rotation of the iron at 50,000 rpm. 
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11) The centrifugal force developed inside. 
12) The Lorentz force generated by superconducting coils. 
13) The Archimedean force generated by superfluid helium 4. 


14) The friction resistance of the iron spheres with the nanometric graphene of the internal walls 
of the toroid. 


15) The number of layers of monocrystalline graphene in multilayer that are needed to withstand 
the internal pressure developed in the toroidal core. 


16) Weight of the RGG system. 
List of elements necessary for calculating the project 
1. The number of turns of the individual coils depends on the geometry of the toroid and the current 


that must be supplied. 


2. The current flowing through the coils depends on the geometry of the toroid and the alternating 
voltage supplied. 


3. The strength of the rotating magnetic field to rotate the iron at 50,000 rpm depends on the 
geometry of the torus and the current flowing through the coils. 


4. The maximum alternating voltage before the superconductor breaks down depends on the 
geometry of the toroid and the characteristics of the Nb3Sn superconductor. The power frequency 
depends on the desired rotation speed. 


5. The maximum current density that the conductor can withstand depends on the characteristics of 
the Nb3Sn superconductor. In general, the maximum current density of a superconductor depends 


on temperature, geometry and the presence of external magnetic fields. 


6. The current flowing in the superconductor depends on the geometry of the toroid and the 
alternating voltage supplied. 


7. The weight of iron depends on the volume and density of the material. 


8. The amount of superfluid helium 4 as a coolant and lubricant depends on the geometry of the 
toroid and the temperature at which the system must be maintained. 


9. The pressure inside the toroid developed by the rotation of the iron at 50,000 rpm depends on 
the geometry of the toroid, the volume of iron powder present and the density of the material. To 
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calculate the pressure, you also need to know the tangential velocity of the iron and the associated 
kinetic energy. 


10. The centrifugal force developed inside the toroid at 50,000 rpm depends on the geometry of the 
toroid, the density of the iron and the distance from the center of the toroid. To calculate the 
centrifugal force, you also need to know the tangential velocity of the iron and the associated kinetic 
energy. 


11. The number of toroidal core graphene layers needed to withstand the pressure generated by the 
rotation of the iron depends on the geometry of the toroid, the density of the iron, and the 
configuration of the toroidal core. 


12. The moment of inertia of the toroid depends on the geometry of the toroid and the mass 
distribution. To calculate the moment of inertia, you need to know the inner and outer diameter, 
height, material density, and mass distribution within the torus. 


13. The power required to rotate the iron powder at 50,000 rpm depends on the geometry of the 
toroid, the density of the iron, the resistance of the superconducting material, the current and 
voltage supplied to the coils, and the coefficient of friction between the iron powder iron and the 
toroidal nucleus. 


14. The maximum temperature reached by the system depends on the power dissipated by the 
system, the configuration of the toroidal core and the heat exchange coefficient between the toroid 
and the surrounding environment. 


15. The total mass of the system depends on the amount of material used to build it. To calculate 
the total mass, you need to know the density of the material used and the dimensions of the toroid. 


16. The torque generated by the rotation of the iron depends on the geometry of the torus, the 
density of the iron, the angular velocity and the mass distribution within the torus. 


17. The maximum tangential speed of the iron depends on the geometry of the toroid, the frequency 


of power supply to the coils, the current supplied to the coils and the resistance of the 
superconducting material. 


1) CALCULATION OF THE NUMBER OF SINGLE COILS AND THEIR SPRINGS 

To calculate the number of coils that can be distributed on the surface of the torus, we must first 
calculate the cross-sectional area of the torus, which can be calculated as the difference between 
the area of the largest circle and that of the smallest circle: 


Cross-sectional area = mr_2%2 - mr_1/2 


where r_2 is the radius of the larger circle (larger diameter) and r_1 is the radius of the smaller 
circle (smaller or inner diameter). 
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In this case, we can calculate the radius values as: 


r_1=100/2=50cmr_2=115/2 =57.5cm 
So, the cross-sectional area of the torus is: 


Cross-sectional area = 1(57.5)2 - 2(50)42 = 7957.36 cm’2 


To calculate the number of coils that can be distributed on the surface of the toroid, we need to 
know the size of the coils. Suppose each coil has a width of 1 cm and a protrusion of 1 cm from 
the toroid. In that case, the area occupied by each coil would be 

2cm x 15cm = 30cm‘2. 


The maximum number of coils that can be distributed on the surface of the toroid is therefore: 
Number of coils = Toroid surface area / Area occupied by each coil 

Number of coils = 7957.36 cm42 / 30 cm42 = 265.24 

Since the number of coils must be an integer, we can round the value to 265. As for the number 
of turns in each coil, we need to calculate the length of the 

inner circumference and that of the outer circumference of the torus, and then calculate the number 
of turns based on the maximum current density supported by the Nb3Sn. The internal 
circumference of the torus is: 

Internal circumference = 2ar_1 = 272(50) = 314.16 cm 


The outer circumference of the torus is: 
External circumference = 2ar_2 = 22(57.5) = 361.78 cm 


The length of the coil is equal to the length of the outer circumference minus the length of the 
inner circumference, that is: 


Coil Length = Outer Circumference - Inner Circumference = 361.78cm - 314.16cm = 47.62cm 
To calculate the number of turns in each coil, we need to divide the length of the coil by the width 
of the coil itself. Assuming each coil has a width of 1 cm, the number of turns in each coil would 
be: 

Number of turns = Coil length / Coil width 

Number of turns = 47.62 cm/ 1 cm = 47.62 turns 

However, we must ensure that the value obtained respects the maximum current density supported 
by Nb3Sn, which is 2500 A/mm?. The maximum current that can be carried by a single coil can 
be calculated by multiplying the maximum current density by the cross-sectional area of the coil. 


The cross-sectional area of the coil is 2cm x 1 cm =2 cm2. 


Maximum current per single turn = Maximum current density x Coil cross-sectional area 


22 


Maximum current for single turn = 2500 A/mm? x 2 cm42 = 5000 A 


The maximum number of turns that can be used for each coil without exceeding the maximum 
current density is therefore: 


Maximum number of turns = Maximum current per single turn / Maximum current flowing in the 
coil 


Maximum number of turns = 5000 A / 40000 A = 0.125 


Therefore, the maximum number of turns for each coil is 0.125 times the number of turns 
calculated previously: 


Maximum number of turns for each coil = 0.125 x 47.62 turns = 5.95 turns 
However, the number of turns must be an integer, so we can round the value to 6 turns. 


In conclusion, the number of coils that can be distributed over the entire surface of the toroid is 
265, while the number of turns for each single coil is 6, in order to respect the maximum current 
density supported by the Nb3Sn. 


Now, always respecting the density supported by the Nb3Sn and knowing the cross section of the 
torus, the number of coils can be significantly reduced by increasing the number of turns of each 
coil. Therefore it is possible to reduce the number of coils necessary to cover the entire surface of 
the toroid, while still maintaining the maximum current density supported by the Nb3Sn. 


Suppose we want to reduce the number of coils to 100, maintaining the maximum current density 
supported by the Nb3Sn of 2500 A/mm~?. In this case, the number of turns for each coil will be: 


Number of turns for each coil = Toroid surface area / (Number of coils x Coil length x Coil width 
x Maximum current density supported by the Nb3Sn) 


Number of turns for each coil = 7957.36 cm? / (100 x 47.62 cm x 1 cm x 2500 A/mm?) Number 
of turns for each coil = 6.65 turns 

In this case, the number of turns is not an integer, so we need to round the value to 7 turns for each 
coil. 

The total number of turns for all 100 coils will then be: 


Total number of turns = Number of coils x Number of turns for each coil 


Total number of coils = 100 Coils x 7 Coils each = 700 coils 
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2) MAXIMUM CURRENT FLOWING IN EACH COIL 


To calculate the maximum current flowing in each coil, we must first calculate the inductance of 
each coil, which depends on the number of turns, the surface area of the toroid, and the magnetic 
permeability of the vacuum. 

The inductance of each coil can be calculated as: 

L = (w_0* n42* A) /I 

where t1_0 is the magnetic permeability of the vacuum (42 x 10“-7 H/m), n is the number of turns, 
A is the cross-sectional area of the toroid (7957.36 cm%2), and the length of the coil ( 47.62 
cm) 

So, the inductance of each coil would be: 

L = (4n x 10%-7 H/m * 642* 7957.36 cm’2) V/ 47.62 cm 

L = 0.002008 h 

The maximum current flowing in each coil depends on the energy stored in the inductance and the 
maximum current density supported by the Nb3Sn. We can calculate the energy stored in the 
inductance as: 

E = 0.5*L* I_max42 


where |_max is the maximum current that can flow in the inductance. 


The maximum current density supported by Nb3Sn is 2500 A/mm?, therefore the maximum 
current that can flow in each individual coil would be: 


T_max= 2500 A/mm? x A coil cross section = 2500 A/mm? x 2 cm? = 5000 A So, the energy stored 
in the inductance of each coil would be: 
E = 0.5 0.002008 H * (5000 A)42 = 25.1 J 


The maximum current flowing in each coil can be calculated as: I_max = sqrt(2E/L) 
I_max = sqrt(2 x 25.1 J/0.002008 H) = 40000 A 
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Therefore, the maximum current flowing in each coil is 40000 A, respecting the maximum current 
density supported by the Nb3Sn. 


As for the total maximum current in the circuit, since the 700 coils are connected in series, the 
total current flowing in the circuit is the same value as the maximum current flowing in each 
individual coil, 1.e. 5|000 Amperes. In this way, the overall voltage powering the superconducting 
circuit will be the sum of the voltages on each individual coil. 


For maximum power, connecting the coils in series will help generate the maximum possible 
power inside the toroid, since the current will be constant in each individual coil and in each 
individual turn, which in turn generate a uniform magnetic field along the torus. 


3) MASS OF TRON/MERCURY AND SUPERFLUID HELIUM 4 INSIDE THE TOROID 
A) Hypothetical dimensions of the iron spheres 


Let's hypothesize that there are small iron spheres (the configuration of the spherical iron 
containing mercury acts as a locomotor inside the RGG toroid in the transport of the latter), each 
having the following dimensions: 


Radius r = 1.50 mm Diameter d = 3 mm Circumference C = 9.42 mm Area A = 28.27 mm 
Volume V = 14.13 mm 

The spheres are filled with mercury (the material responsible for gravitational shielding). Now 
updating point 3) relating to the minimum quantity of iron mass in spheres 

necessary to rotate at 50,000 RPM inside the torus, according to the values of points 1) and 2) 
previously measured, also considering and calculating the mass of the mercury contained inside 
the spheres and considering the thermal expansion coefficients of both materials, how much 
Mercury goes inside the iron spheres that rotate in the toroid at 50,000 RPM? Finally, also update 
the mass of the superfluid helium 4 measured in liters inside the toroid as a refrigerant and 
lubricant at a speed of 50,000 RPM. 


To calculate the minimum amount of iron mass contained in the spheres necessary to rotate at 
50,000 RPM inside the toroid, we must consider the properties of mercury and iron. 


The coefficient of thermal expansion of mercury is 0.000181 per degree Celsius, while that of 
iron is 0.0000117 per degree Celsius. Therefore, when mercury is placed inside the iron beads, 
their total mass will increase due to the expansion of the mercury at high temperatures (50,000 
RPM corresponds to a very high temperature). However, this effect will be relatively small since 
the mercury occupies only a small fraction of the total volume of the beads. 


To calculate the total mass of iron contained in the spheres with mercury inside, we can use the 
following formula: total mass of iron = (minimum mass of iron without mercury) + (volume of 
mercury) * (density of mercury / density of iron) 
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The minimum mass of iron without mercury was 15.36 kg, as previously calculated. II 
volume of mercury inside a bead is approximately 1.77 mm‘3. The density of mercury is 


13.5 g/cm43, while that of iron is 7.87 g / cm43. Substituting the values in the formula, we get: 
total mass of iron = (15.36 kg) + (1.77 mm43) * (13.5 g /cem43 / 7.87 g /cem43) = 15.61 kg 


Therefore the minimum quantity of iron mass contained in the spheres necessary to rotate a 
50,000 RPM inside the toroid, also considering the mercury inside the spheres, is approximately 
15.61 kg. 


The amount of superfluid helium 4 needed to refrigerate and lubricate the system is a few liters 
and will be calculated later. The volume needed is expected to increase as rotational speed 
increases, so a larger volume of superfluid helium 4 may be needed to rotate at 50,000 RPM than 
at a slower speed. 


Now always keeping the calculated values of point 1) and point 2) and the minimum mass of 
iron containing mercury necessary to rotate at 50,000rpm for these values, it is recalculated 
correctly: 


- A greater quantity of mercury that can be transported inside the iron spheres by increasing the 
size of the spheres, reducing the thickness of the iron spheres, and in percentages by volume by 
increasing the mercury inside them. 


- Enough iron to rotate at 50,000 RPM. 


- The right quantity of liters of liquid helium necessary to refrigerate and lubricate at 50,000 
RPM, and above all based on points 1) and 2) of the above calculations, update the final values 
of the latter in order to correctly rotate the mass of iron containing mercury and the superfluid 
helium 4 inside the torus. 


To increase the amount of mercury inside the iron spheres, we can consider several options: 


1. Increase the size of the beads: by increasing the radius of the iron beads, the internal volume 
increases and therefore it is possible to insert more mercury. Using the formula for the volume of 
a sphere V = (4/3) * pi* r43, increasing the radius from 1.5 mm to 2.0 mm will increase the 
volume from 14.13 mm43 to 25 .03 mm/43. The total mass of mercury that can be transported 
inside each iron sphere would increase to 0.33 g, compared to a value of 0.18 g at the 1.5 mm 
radius. 
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2. Reduce the thickness of the iron beads: By using thinner iron beads, we can maximize the 
space inside the beads to hold more mercury. Suppose that with such an option we can reduce the 
thickness of the iron from the central value of 

0.75mm to 0.50mm. In this way we would increase the internal volume of the spheres by 
approximately 

30%, going from a surface area of approximately 17.67 mm”%2 to a surface area of approximately 
21.96 mm“2. The total mass of mercury that can be contained inside of each iron ball would 
increase to approximately 0.25 g. 


3. Percentage increase in mercury inside the spheres: considering the same quantity of iron, we 
can increase the percentage of mercury inside each sphere, reducing the 


volume occupied by the iron inside them. Let us therefore consider an option in which the volume 
of mercury inside each sphere goes from the value of 1.77 mm‘3 to 3.83 mm/43, corresponding 
to a percentage of mercury equal to 73% of the total volume of the spheres . In this case, the mass 
of mercury inside each sphere would be 0.52 g. 


Now, for the other calculations, using the previously calculated mass of iron of 15.61 kg (with 
additional mass of mercury depending on the option chosen), we can calculate the amount of 
superfluid helium 4 needed to refrigerate and lubricate the system. Considering a volume of a 
few liters, as done previously, we can estimate a quantity of approximately 3 liters of superfluid 
helium 4. 


So the new updated final values would be the following: 


- For iron spheres with larger radius: r= 2.0 mm, d= 4 mm, C = 12.57 mm, A = 50.27 mm‘2, V 
= 25.03 mm43, mass of mercury inside each sphere = 0.33 g. 


- For iron spheres with smaller thickness: r= 1.5 mm, d= 3 mm, C = 9.42 mm, A = 17.67 mm‘2, 
V = 14.13 mm/43, mass of mercury inside each sphere = 0.25 g. 


- For iron spheres with more mercury inside them: r = 1.5 mm, d= 3 mm, C = 9.42 mm, A 
= 17.67 mm‘’2, V = 3.83 mm‘43, mass of mercury inside each sphere = 0.52 g. 


With the total mass of iron of 15.61 kg and an amount of 3 liters of superfluid helium 4, we 
would be able to correctly rotate the mass of iron containing mercury and superfluid helium 4 
inside the torus. 


Now of the total mass of iron of 15.61 kg, we calculate as a percentage how many kg of iron 
there are inside the torus and how many kg of mercury. 
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Since several options for increasing the amount of mercury inside the iron spheres have been 
evaluated, a rough estimate of the mass percentages of iron and mercury in the system is provided, 
taking an average value between the options presented. 


Let us therefore assume that, on average, each iron sphere contains approximately 0.35 g of 
mercury. Using the previously calculated total iron mass of 15.61 kg, we can estimate the total 
mass of mercury in the system to be approximately 22.7 g. 


So the mass of iron inside the torus would be 15.61 kg - 0.0227 kg = 15.59 kg. 


In percentages, the mass of iron would constitute approximately 99.85% (15.59 kg V 15.61 kg x 
100%) of the system, while the mass of mercury would constitute approximately 0.15% (0.0227 
kg V/ 15.61kg x 

100%). 


Now we could further minimize the amount of iron needed to rotate inside the torus at 50,000 
RPM and maximize the total volume occupied by the mercury inside the iron spheres. In other 
words, taking into account the values calculated in point 1) e 

2) and taking into account the latest calculations carried out on the masses of the iron respectively 
mercury and superfluous helium 4, an increase in kilograms of mercury is recalculated (always 
respecting the previously calculated values of magnetic induction of 20 Tesla, density of 


maximum current of the nb3sn of 2500 A/mm, maximum current of 40,000 amperes). So 
summarizing and taking into account all these previously calculated factors, a much larger mass 
of mercury in kilograms is calculated than the mass of iron but in any case the mass of the iron 
must be sufficient to rotate at 50,000 RPM according to the values mentioned above. 


B) Real dimensions of the iron spheres 


The internal volume of the toroid is 14920.06 cm. To determine how many iron spheres can fit 
inside, we must divide the volume by the volume of a single sphere. We assume a thickness of 
the iron spheres of approximately 0.2 mm. If we use a radius of 1.25 mm for the spheres, the 
volume of a single sphere would be approximately 0.015 cm? 


Assuming a greater or lesser thickness of the iron spheres, the number of spheres contained 
within the toroid could vary. 


- Minimum mass of the iron rotating at 50,000 RPM: 
Assuming that each iron sphere has a thickness of approximately 0.2 mm and a radius of 1.25 
mm, the mass of a single iron sphere would be approximately 0.0193 g. The total number of iron 


spheres needed to obtain a mass of iron of 15.63 kg would be approximately 809. 


The total mass of iron needed would be approximately 15.63 kg 
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- Mass of mercury that iron spheres can contain 


We assume that each iron sphere can contain approximately 0.003 g of mercury (this is the 
maximum amount of mercury that could be contained within the iron sphere in order to ensure 
that the maximum current density of the Nb3Sn is not exceeded). Therefore, the total mass of 
mercury that can be contained within the iron spheres would be approximately 2.43 kg which 
would correspond approximately to 0.18 liters of mercury in the liquid state at 20°C (room 
temperature). 


- Percentage of iron and mercury 


The mass percentage of iron to the total mass of iron and mercury would be 86.51%, while the 
mass percentage of mercury would be 13.49%. 


- Mass of superfluid helium 4 


To calculate the mass of cryogenic superfluid refrigerant liquid needed inside the toroid to ensure 
correct operation, it is first necessary to calculate other fundamental parameters which are the 
following. 


- Coefficient of friction of iron balls at 50,000 RPM 

The coefficient of friction for iron on graphene is about 0.2. 
- Thermal expansion of iron spheres 

The thermal expansion of iron is 11.8 x 104-6 °C’-1. 

- Quantity of superfluid helium 4 required 


1. Density of superfluid helium 4 at 2.17 K 0.145 g/cm? 

2. Toroid volume: 14920.066028 cm? 

3. Mass of iron balls needed: 15.63 kg = 15,630 g 

4. Mass of each individual iron sphere: 0.0193 g 

5. Number of Iron Balls needed: 809 

6. Volume of each single iron sphere: 0.01397 cm? 

7. Mass of iron spheres 15.5867 g (calculated by multiplying the number of iron spheres by the 
mass of each individual iron sphere) 

8. Volume occupied by the iron spheres: 1.97998 cm (calculated by dividing the mass of iron 
spheres by the density of the iron) 

9. Remaining volume inside the toroid: 14918.086 cm? (calculated by subtracting the volume of 
the iron spheres from the total volume of the toroid) 

10. Total mass inside the torus: 2178.57544 g (calculated by adding the mass of the iron spheres 
to the mass of superfluid helium 4) 

11. Mass of superfluid helium 4: 2162.98874 g (calculated by subtracting the mass of iron 
spheres from the total mass) 

12. Volume of superfluid helium 4: 14913.026 cm (calculated by dividing the mass of superfluid 
helium 4 by the density of superfluid helium 4) 

13. Volume of superfluid helium 4 in litres: 14.913026 liters (calculated by converting the 
volume of superfluid helium 4 in cm? into litres) 
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So about 15 liters of superfluid helium 4 will go inside the toroid 


4) ELECTRIC POWER USED BY THE RGG SYSTEM 


To calculate the exact electrical power required by the system to make the system work properly, 
we can use the following formula: 


P=2* pitt? m* 77> KR 

Where: 

- pi is the value of pi (3.14159...) 

- fis the rotation frequency of the spheres in Hertz 

- mis the mass of the spheres in kg 

- vis the tangential velocity of the spheres in m/s 

- Ris the total resistance of the superconducting coil circuit 

To calculate the rotation frequency of the spheres, we can use the following formula: 
f=Vv/ 2 pi? 2) 

where r is the average radius of the torus, which we can calculate as: 

r = (r_internal + r_external) / 2 

To calculate the total circuit resistance of superconducting coils, we can use Ohm's law: 


R=V/I 


where V is the supply voltage of the coils and I is the intensity of current flowing through them. 
We can calculate the current intensity as: 


I=J*A 


where J is the maximum current density of the superconductor in A/mm? and A is the total area of 
the coils in mm?, which we can calculate as: 


Ae pier ho 
where h is the height of the toroid and n is the number of coil turns. 


Knowing these values, we can then calculate the exact electrical power required by the system to 
make the system work correctly: 


P=2*pi*(v/(2* pi*n) *m* v2*(V/(J * A)) 
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By inserting the values provided in the previous messages, we get: 

- r_internal = 50 cm = 500 mm 

- r_external = 57.5 cm = 575 mm 

-h=15cm=150 mm 

-m= 15.63 kg 

v=r_avg *2* pi*f 

where r_avg is the average radius of the torus, which we can calculate as: 

r_avg = (r_internal + r_external) / 2 

By inserting the values provided in the previous messages, we get: 

r_avg = (500 mm + 575 mm) / 2 = 537.5 mm 

To calculate the tangential velocity of the spheres, we also need to know the rotation frequency of 
the spheres, which we can express in Hertz. Since the rotation speed of the balls is 50,000 RPM, 
we need to convert it to Hertz: 

f = 50,000 / 60 = 833.33 Hz 

Substituting the values found into the formula for tangential velocity, we get: 

Vv = 537.5 mm * 2 * pi * 833.33 = 8,946,397.89 mm/s 

Thus, the tangential velocity of the spheres is approximately 8,946.39789 m/s 

We can then calculate the total area of the coils as: 


A=2* pi* ravg *h* n=2 * pi * 537.5 * 150 * 100 = 51,023,064.02 mm? 


To calculate the current flowing through the coils, we need to convert the maximum current 
density of the superconductor from A/mm? to A/m?: 


J = 2,500 A/mm? = 2,500,000 A/m? 


Substituting the values found into the formula for the current intensity, we obtain: [= J * A= 
2,500,000 * 51,023,064.02 = 127,557,660,050 A 
Finally, we can calculate the total circuit resistance of superconducting coils as: 


R= V/I= 40,000 / 127,557,660,050 = 3.13 * 104-7 Ohm 
Substituting all the values found into the formula for the exact electrical power required by the 
system, we obtain: 


P=2 * pi * (8,946,397.89 / (2 * pi * 537.5)) * 15.63 * (8,946,397.89)42 * (40,000 / (2,500,000 
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* 51,023,064.02)) = 1,685.78 kW 


So, the exact electrical power required by the system to operate the system properly is 
approximately 1.68 MW 


5) NUMBER OF POLYODIAL COILS TO CONFINE THE FERROFLUID PLASMA 
(ionized) TO THE CENTER OF THE TOROID 


Using the previously found values, one can calculate the number of individual poloidal coils and 
related turns needed to generate the magnetic field required to rotate the - ionized iron/mercury 
spheres - at 50,000 rpm while maintaining the cold ferrofluid plasma at the center of the toroid 
and preventing it from coming into contact with its metal walls. 

1. Calculation of the average radius of the torus: 

Average radius = (Inner diameter + Outer diameter) / 4 

Average radius = (100 cm + 115 cm) / 4 = 28.75 cm 

2. Calculation of the total thickness of the torus: 

Total thickness = External diameter - Internal diameter 

Total thickness = 115cm - 100cm = 15cm 

3. Calculation of the cross section of the toroid: 

Cross section = z x (Outer radius’2 - Inner radius’2) 

Cross section = m1 x (57.5 cm“2 - 50 cm‘’2) = 1745.29 cm42 

4. Calculating the cross-sectional area of individual poloidal coils: Coil Area = Cross Section / 
Total Number of Poloidal Coils 

Coil area = 1745.29 cm’2 / Total number of poloidal coils 

5. Calculation of the maximum current value that each single coil can withstand: Maximum 
current per single coil = 5000 A 

6. Calculation of the maximum current density that the Nb3Sn superconductor can withstand: 
Maximum current density = 2500 A/mm‘2 = 2.5 x 10°6 A/m‘2 

7. Calculation of the value of the maximum magnetic induction (in Tesla) that the poloidal coils 
must generate to rotate the iron powder at 50,000 rpm: 


Maximum magnetic induction = 20 Tesla 


8. Calculation of the average magnetic field value (in Tesla) that the poloidal coils must generate 
inside the toroid to rotate the iron powder at 50,000 rpm: 
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Average magnetic field = (50,000 rpm x 27 / 60) x (2 x a x Average radius) / Total number of 
poloidal coils x Cross section x Maximum current density 


Average magnetic field = 523.6 x Average radius / (Total number of poloidal coils x 
Cross section x Maximum current density) 


Average magnetic field = 523.6 x 28.75 cm / (Total number of poloidal coils x 1745.29 cm‘2 x 
2.5 x 1046 A/m*’2) 


Average magnetic field = 0.000711 x 10‘6 / Total number of poloidal coils 
9. Calculation of the total number of turns needed for each single poloidal coil: 


Total number of coils = Average magnetic field x Total number of poloidal coils x 
Cross section / Maximum magnetic induction 


Total number of coils = 0.000711 x 10°6 x Total number of poloidal coils x 1745.29 cm’2 
/ 20 Tesla 


Total number of coils = 38.98 x Total number of poloidal coils 
10. Calculation of the total number of poloidal coils needed: 


Total number of poloidal coils = (20 Tesla x Maximum magnetic induction) / (0.000711 x 
106 x Cross section x Maximum current density x Total number of turns) 


Total number of poloidal coils = (20 Tesla x 0.02 m2) / (0.000711 x 106 A/m‘2 x 
1745.29 cm’2 x 38.98) 


Total number of poloidal coils = 3.49 
11. Calculation of the number of turns for each single poloidal coil: 


Number of turns for each individual poloidal coil = Total number of turns / Total number of 
poloidal coils 


Number of turns for each single poloidal coil = 38.98 / 3.49 
Number of turns for each single poloidal coil = 11.17 


So, the number of single poloidal coils needed is approximately 3 and the number of turns 
for each single poloidal coil is 11. 


33 
6) MAXIMUM ALTERNATING VOLTAGE OF THE Nb3Sn SUPERCONDUCTOR 


1. Calculation of the volume of the torus: 

- Smaller or internal diameter = 100 cm 

- Largest or external diameter = 115 cm 

- Height 15 cm 

- Formula used for the volume of the torus: 

((a x (Outer radius’2 - Inner radius’2)) /4) x Height = 0.01492 m3 


2. Calculation of the cross-sectional area of the torus: 


- Formula used for the cross-sectional area of the torus: 
m x ((Outer radiust+Inner radius) / 2)2 = 0.08 m“2 


3. Choice of coolant and lubricant: 


- The toroid will be cooled to a very low temperature using superfluid helium 4 as a coolant 
and lubricant inside the toroid. 


4. Calculation of Nb3Sn coils: 

- Number of coils: 100 - Total turns: 700 

- Formula used for the inductance of a coil: (u0 x N*2 x A)/I, where 0 is the permeability of 
vacuum, N is the number of turns, A is the cross-sectional area of the coil, and | is the average 


magnetic path inside the coil. 


- Using the relation 10 = 42 x 10%-7, we obtain the inductance of the toroid equal to L = 3.963 
H 


5. Calculation of the rate of change of the current 
- We use a current rate of 1 A/us 


6. Calculation of the maximum supportable voltage 


- Since Nb3Sn are superconductors, their internal resistance is extremely low and the effective 
voltage during system operation can be considered zero. 


- The maximum voltage that the Nb3Sn superconductor can withstand before the breaking 
point is given by V = L x (di/dt), where L is the inductance of the coils and (di/dt) is the rate of 
change of the current. 


- Using the data described above 
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- The maximum voltage that the Nb3Sn superconductor can withstand before the breaking 
point is given by V = L x (di/dt), where L is the inductance of the coils and (di/dt) is the rate of 
change of the current. 


- Using the data described above and the corrected inductance value of L = 3.963 H, we have 
that V = 3.963 KV/us. 


- Multiplying by the number of turns, we will have a total voltage of V_tot = V x N=2.77 kV. 


- Therefore, the maximum voltage that the Nb3Sn superconductor can support in the specified 
toroid is 2.77 Kv (kilovolts) 


7) POWER FREQUENCY OF THE SUPERCONDUCTIVE COILS 


The power frequency of the superconducting coils depends on the desired rotation speed of the 
iron beads. Since the desired rotation speed is 50,000 RPM, the frequency in Hertz can be 
calculated as: 


f = (50,000 / 60) Hz = 833.33 Hz 


So, the power frequency of superconducting coils should be approx 
833.33 Hz to rotate the iron balls at the desired speed. 


8) STRENGTH OF THE MAGNETIC FIELD ROTATING ON THE IRON AT 50,000 RPM 


Necessary magnetic force: 


The correct formula to calculate the strength of the rotating magnetic field on the mass of iron of 
15.63Kg by rotating it at 50,000 rpm is the following: 


Fm = (B42 * V * @42 *r* y)/2 
Where: 


- Fm is the strength of the rotating magnetic field on the mass of iron in Newtons 
- B is the magnetic induction in Tesla 

- V is the volume of the ferrous mass in cubic meters 

- @ is the angular velocity in rad/s 

- ris the average radius of the torus in meters 

- y is the magnetic susceptibility of the ferrous mass 


Using the values provided: 


-B=20 Tesla 

- V =0.014920066028 m3 
- © = 5236.02 rad/s 
-r=0.565 m 
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-¥=5.10%-5 


Substituting the values into the formula, I get: 


Fm = (B42 * V * @42 * r* y¥)/2 
Fm = ((20 Tesla)*2 * 0.014920066028 m3 * (5236.02 rad/s)*2 * 0.565 m * 5.10%-5) /2 
Fm ~ 1.4 * 10%6 Nie. 1.4 Million Newtons 


This is the force of the rotating magnetic field on the 15.63 kg mass of iron at 50,000 RPM 


9) TANGENTIAL SPEED OF THE MASS OF IRON 


The tangential velocity of the iron mass can be calculated with the formula: v = wr, where w 
represents the angular velocity and r the average radius of the torus (calculated as the average 
between the internal and external radius). The angular velocity, however, is given by the 
conversion of rotations per second (RPS) into radians per second (rad/s), therefore: w = 2zf, 
where f represents the frequency, which in turn is equal to 50,000/60 ( to convert rotations per 
minute to rotations per second). 


w = 22(50,000V60) = 523,599 rad\Vs 

Average radius = (57.5+50)V2 = 53.75 cm = 0.5375 m 
So the tangential speed is: 

V = wr= 523.599 x 0.5375 = 281.24 m/s 


So the tangential velocity of the mass of iron would be 281.24 m/s. 


10) CENTRIFUGAL FORCE DEVELOPED INSIDE THE TOROID 


To calculate the centrifugal force developed inside the toroid, we can use the following formula: 
F=m *r* w42 where: 

- Fis the centrifugal force in Newton (N) 

- m is the mass in kg 

- ris the radius in meters 

- w is the angular velocity in radians per second 


Before carrying out the calculation, we must convert the units of measurement provided: 

- The mass of the 809 iron spheres is 15.63 kg, som = 15.63 kg 

- The internal radius of the torus is 50 cm, sor = 0.5 m 

- The angular velocity is 50,000 RPM, which corresponds to 5236.6 radians per second (w = 5236.6 
rad/s) 

Substituting the values into the formula we obtain: F = 15.63 kg * 0.5 m * (5236.6 rad/s)*2 

F = 2,695,659.6 N 


Therefore the centrifugal force developed inside the torus is approximately 2.7 million Newtons 
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11) PRESSURE DEVELOPED INSIDE THE TOROID 


The centrifugal force generated by the mass of iron is: 

F_ferro = 809.27 * 0.0193 * 0.50125 * 5236.842 = 2,707,071.21 N 

For liquid helium: 

- The volume of liquid helium is given by the difference between the internal volume and the 
volume occupied by the mass of iron: 14920.066028 - (809.27 * 4/3 * z * (0.00125+0.0002)%3) = 
14748.9993 cm *3 = 0.014749 m/3. 

- The density of liquid helium at a temperature of 2 K and a pressure of 1 atm is 0.145 kg/m‘3. 
- The mass of liquid helium is therefore 0.014749 * 0.145 = 0.002135 kg. 

- The average radius of rotation is always 0.5375 m. 

- The angular velocity is still 5236.8 rad/s. 

Therefore the centrifugal force generated by liquid helium is: 


F_helium = 0.002135 * 0.5375 * 5236.842 = 315.77 N 


The total centrifugal force generated by the rotation of the mass of iron and liquid helium is the 
sum of the two forces: 


F_total = F_iron + F_helium = 2,707,071.21 + 315.77 = 2,707,386.98 N 

The internal pressure developed inside the toroid can be calculated by dividing the total 
centrifugal force by the internal surface area of the toroid. The internal area of the torus is given 
by the difference between the areas of the two cylinders having the internal radius and the 
external radius, respectively, and a height of 15 cm. So: 

Internal area = 2 * (57.5 cm)%2 - 2 * (50 cm)2 = 5,452.5 cm’2 = 0.54525 m2 

The internal pressure developed inside the toroid is therefore: 


P =F total / Internal_area = 2,707,386.98 / 0.54525 = 4,970,121.27 Pa 


The internal pressure developed inside the toroid due to the rotation of the mass of iron and liquid 
helium is approximately 4.97 MPa (megapascals). 


To convert the final pressure value from pascals to bars, we must divide by 100,000. So: 


P_bar = P/ 100000 = 4,970,121.27 / 100000 = 49.70 bar (rounded to two decimal places) 


a 


Therefore the internal pressure developed inside the toroid due to the rotation of the mass of iron 
and liquid helium is approximately 49.70 bar. 


12) LORENTZ FORCE 


To calculate the total Lorenz force exerted on the 100 coils connected in series and arranged 
across the entire surface of the toroid, we need to know the total electric current passing through 
the coils and the geometry of the toroid. 


The maximum electric current that can be fed to the coils is 40,000 A, and the maximum current 
density that the Nb3Sn superconductor can withstand is 2500 A/mm?. Because the coils are 
distributed based on the geometry of the torus, it is not possible to calculate the average current 
density unless the precise geometry of the coils is known. However, 

we can estimate the current flowing through each coil by assuming that the current is uniformly 
distributed over the surface of the toroid. In this case, the total current that 

runs through the 100 reels will be: 


total current = 100 x current per single coil 


The single coil current can be calculated by dividing the maximum current by the maximum 
current density of the superconductor: 


current for single coil = 40,000 A / (2500 A/mm? x 1 mm?/1000 mm?) = 16 A 


Therefore, the total current passing through the 100 coils in series arranged across the entire 
surface of the toroid will be: 


total current = 100 x 16 A= 1600 A 

The total Lorenz force can be calculated using the following formula: 

Lorenz force = length of conductor x current x magnetic field where the length of the conductor 
is the total length of the 100 coils connected in series, the magnetic field is the maximum 
magnetic induction of the Nb3Sn, equal to 20 Tesla. 

The length of the conductor can be calculated by multiplying the circumference of the toroid by 
the number of turns of the coils. Since the torus has a diameter greater than 115 cm, its largest 
radius is 28.75 cm. Its circumference will therefore be: 


circumference = 2 x m x major radius = 2 x m x 28.75 cm = 180.529 cm 


We assume that the coils are wound around the torus with a pitch of 1 cm, then the number of 
turns of the coils will be: 


number of turns = toroid height / coil pitch = 15 cm/ 1 cm = 15 


So, the total length of the 100 coils connected in series will be: 
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conductor length = circumference x number of turns x number of coils / 100 = 180.529 cm x 15 x 
100 / 100 = 27079.35 cm 
We convert the length of the conductor into meters: 


conductor length = 270.7935 m 

Inserting the obtained values into the Lorenz force formula, we obtain: 

Lorenz force = 270.7935 m x 1600 A x 20 T = 8.659 x 1047 N 

Therefore, the total Lorenz force exerted on the 100 coils connected in series and arranged across 


the entire surface of the toroid is approximately 8.659 x 1047 N 
i.e. 86.59 MN (Million Newtons) 


13) ARCHIMEDES FORCE OF SUPERFLUID HELIUM 4 

To calculate the Archimedean force of superfluid helium 4 inside the torus, we need to know its 
density, which should be around 0.145 g/cm‘3 at a temperature of 2.17 

K, at atmospheric pressure. Given that the volume of the toroid is 14920.066028 cm3, we can 
calculate the mass of helium present inside the toroid by multiplying the volume by the density: 
mass = volume x density = 14920.066028 cm? x 0.145 g/cm? = 2162.41 g 

The Archimedean force is given by the product of the mass of helium times the acceleration of 
gravity and the difference between the density of helium and that of air, which we assume to be at 
room temperature and atmospheric pressure: 

Archimedean force = mass x g x (air density - helium density) where g is the acceleration of 
gravity, equal to approximately 9.81 m/s‘2. Converting the mass of helium into kg, we get: 
mass = 2.16241 kg 

By inserting the values obtained, we obtain: 


Archimedean force = 2.16241 kg x 9.81 m/s‘2 x (1.225 kg/m43 - 0.145 kg/m43) = 19.053 N 


Therefore, the Archimedean force of superfluid helium 4 developed inside the torus is 
approximately 19,053 N 


14) RESISTANCE TO FRICTION 


To calculate the frictional resistance of the iron beads on the inner surface of the graphene sheets 
at 50,000 RPM, we need to use the friction force equation: 


F friction=yn*N*r*@ 
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where J is the friction coefficient between the iron beads and the graphene sheets, N is the 
normal force between the beads and the graphene sheets, r is the radius of the beads, and @ is the 
angular velocity of the beads. 


The normal force between the beads and the graphene sheets is equal to the gravitational force 
on the mass of the beads, which is given by the total mass of the beads multiplied by the 
acceleration of gravity: 


N=mg 


where m is the total mass of the spheres and g is the acceleration due to gravity. Then, the 
friction resistance becomes: 
F_ friction = up * mg *r*@ 


To calculate u, we can use the coefficient of static friction between iron and graphene, which is 
about 0.1. So: 


u=0.1 


To calculate the total mass of the beads, we can multiply the mass of a single bead by the total 
number of beads: 


m = 0.0193 g/ball * 809 = 15.5867 kg 
The acceleration due to gravity is approximately 9.81 m/s‘2. 


The radius of the spheres is 1.25 mm, or 0.00125 m. The angular velocity of the beads at 50,000 
RPM is: @ = 2 * 50,000 / 60 = 523.6 rad/s 
Then, the friction resistance becomes: 


F_friction = 0.1 * 15.5867 kg * 9.81 m/s42 * 0.00125 m * 523.6 rad/s = 10.25 N 


Thus, the frictional resistance of the iron beads on the inner surface of the graphene sheets at 
50,000 RPM is approximately 10.25 N. This force represents the total frictional force exerted by 
the beads on the inner surface of the graphene sheets. 


It is important to note that this calculation is based on some simplifying assumptions, such as the 
assumption of a uniform distribution of the spheres on the internal surface of the torus and the 
consideration that the friction coefficient remains constant at this speed. Furthermore, the value 
of the friction resistance would also depend on the specific properties of the graphene material 
used and the environmental conditions inside the torus. 


N.B. It should be noted that the calculation was done by omitting the presence of the 
superfluid helium 4 which would effectively cancel the resistance to friction of the iron 
mass and/or making it in any case of an almost irrelevant and therefore negligible value. 
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It is appropriate to consider that in any case the ferrofluid plasma is confined to the center 
of the toroid without coming into contact with its walls, thanks to the poloidal coils 
previously calculated. 


15) LAYERS OF SINGLE-CRYSTALLINE GRAPHENE IN THREE-DIMENSIONAL 
STRUCTURE 


a) Properties of the material 


Pure graphene has a structure composed of a hexagonal honeycomb lattice where individual 
carbon atoms are linked via covalent bonds. 


The modulus of elasticity of graphene is a measure of its stiffness and its ability to deform under 
the effect of an external force. The modulus of elasticity of graphene is extremely high, on the 
order of terapascals (TPa), which means that graphene is very rigid and maintains its shape even 
under the effect of external forces. 


The tensile strength of graphene is a measure of its tensile strength. 
The tensile strength of graphene is approximately 130 gigapascals (GPa), which means that 


graphene can withstand a very high tensile force without breaking. 


The pressure resistance of graphene depends on the way in which the pressure is applied and on 
its conformation and thickness. In general, graphene is able to withstand high pressures, but there 
is a limit beyond which the material could deform or break. 


b) Type of material chosen 

- Multilayer Monocrystalline Graphene 

c) Characteristics of the material used 

1. The thickness of a single sheet of single-crystalline graphene is about 0.335 nanometers. 
2. The tensile strength of single crystal graphene is about 130 GPa (gigapascal). 

3. The modulus of elasticity of single crystal graphene is about 1 TPa (terapascal). 

4. The tensile strength of single crystal graphene is about 130 GPa. 


5. The maximum pressure resistance that a hexagonal graphene sheet can withstand is greater 
than 20 GPa. 


6. The weight of a single sheet of monocrystalline graphene of 1m? and atomic thickness weighs 
approximately 0.77 milligrams. 


7. The density of graphene is approximately 2.26 grams per cubic centimeter. 


4] 


As for the best process for creating pure graphene on a large scale, chemical vapor deposition 
(CVD) is currently considered the most effective and efficient method for creating pure graphene 
and keeping the quantitative yield of material high. 

d) Sheets needed to cover the internal surface of the torus walls 

To calculate how many 1m? graphene sheets are needed to fill the internal surface of the toroid, 
we must first calculate the total internal surface area of the torus. We can do this using the 
formula for the lateral area of a torus: 

A = 2nth * t 

where r is the mean radius of the torus, h is the height of the torus, and t is the thickness of the 
torus. For the torus in question, r = (50 + 57.5) /2 = 53.75 cm and t = 57.5 - 50 = 7.5 cm. So, the 


lateral area of the torus is: 
A = 2n(53.75 cm)(15 cm)(7.5 cm) = 15065.63 cm? 


The total internal surface area of the torus is given by the lateral area plus the cross-sectional area 
of the torus: 


A_total = A + ar’2 = 15065.63 cm? + 21(53.75 cm)2 = 34394.92 cm? 
So, to fill the entire internal surface of the toroid with 1m? graphene sheets, we would need: 
34394.92 cm? / 10000 cm?/m? = 3.4395 1m? graphene sheets (rounding to the nearest decimal). 


Therefore, approximately 3 or 4 1m? sheets of graphene would be needed to fill the internal 
surface of the toroid, therefore it is assumed: 


Number of graphene sheets = 4 

e) N° layers of graphene sheets 

Since the resistance to the maximum pressure that a single hexagonal sheet of graphene can bear 
is greater than 20 GPa (gigapascal), therefore far greater than the value of the internal pressure 
developed inside the toroid which amounts to 4.97 MPa (megapascal) or 49.70 bar according to 
the equivalence: 


20 GPa corresponds to 200000 bar. 


Since 1 GPa equals 1000 MPa and 1 MPa equals 10 bars, we can convert gigapascals to bars by 
multiplying by 10 and by 1000: 


Pressure supported by | sheet of graphene: 


20 GPa * 10 * 1000 = 200000 bar or 197,174.5 atmospheres vs. 
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Pressure developed inside the toroid calculated: 
4.97 MPa 49.70 bar / 1.01325 bar/atm ~ 49.0 atm 


Therefore 4.97 MPa correspond to approximately 49.0 atmospheres, therefore it can be 
considered, also for reasons of safety and stability of the system, that to make the internal walls 
of the toroid resistant enough to withstand the pressure developed by the mass of ferrofluid 
material at 281 ,24 m/s or 50,000 rpm, it is sufficient to use a single graphene layer. 

Therefore it is assumed: 


No. of graphene layers = 1 


16) WEIGHT OF THE RGG SYSTEM 


The density of Bismuth is 9.78 g/cm3. Using this density and the volume of the toroid 
(14920.066028 cm), we can calculate that the weight of the torus is approximately 145.9 kg. 
Adding this to the weight of the iron spheres (15.63 kg), the total weight of the system is 
approximately 161.53 kg. 
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DESCRIPTION OF THE DRAWINGS 


The characteristics and advantages of the present invention will be evident from the following 
detailed description of one of its practical embodiments, illustrated by way of non-limiting 
example in the attached drawings, in which: 


The characteristics of the materials used and any measurements of quantities of the physical 
phenomena expressed in the tables in the description of the materials used and/or images are 
purely theoretical for illustrative/indicative purposes only and not exclusive/practical. 


Fig.1 shows the toroidal core (1) of the RGG in paramagnetic material, i.e. mainly in Bismuth 
(Bi). “Stratifex-Bi-Gfx1000” is the name created for the core of the toroid, as the internal wall 
where the superconducting ferrofluid flows as in Fig.4 (4), is composed of layers of single- 
crystalline graphenic material according to Fig.6 (7 ) in very thin sheets of the order of nanometer 
size, to form a solid and compact block (tens of times harder than diamond), capable of 
withstanding hundreds of thousands of bars of internal pressure, and other unique and exceptional 
characteristics, such as, for example, its structure in layers of appropriately configured 
superconducting material, the typical hexagonal (or honeycomb) structural property of pure 
monocrystalline graphene in multilayer, reinforced in a three-dimensional structure, capable of 
resisting pressures developed in the torus of considerable magnitude. Finally, it has the ability to 
withstand extremely low temperatures offered by the cryogenic liquid known as “Helium 4 
superfluid/superconductor” represented in Fig.5 (6). This material is designed to have high 
thermal stability, maximum electrical-mechanical efficiency and high structural rigidity. The 
internal diameter of the toroidal core of the prototype examined for this project of the following 
industrial invention measures 100cm, the external diameter measures 1 15cm, the height measures 
15cm, the circumference of the hollow tube of the torus (i.e. inside the which the ferrofluid is 
made to flow), measures 47.115cm. 


Fig.2 (2) represents a simplified diagram showing two of the hundred coils [B1-B100] distributed 
over the entire surface of the toroidal core (1). These are precisely thin coils in sheets of 
superconducting material “Nb3Sn’, an alloy predominantly of Niobium (Nb) and Tin (Sn). Such 
superconducting coils are designed to have a toroidal geometry enclosed in a metal shell within 
which “superfluid helium 4” flows. This configuration is called "stack" and allows you to 
increase the number of coils in a given volume, so as to increase the intensity of the magnetic 
field generated. This "thin plate" geometry allows for a very intense magnetic field (which flows 
inside the hollow part of the toroid), thanks to the very high intensity of alternating current that 
the individual coils coupled and arranged over the entire surface of the first can withstand torus. 
Furthermore, this configuration allows the dispersion of the heat generated by the passage of the 
current. These currents can theoretically reach tens of thousands of amperes and the voltage can 
exceed 20Kv, furthermore extremely intense and strong magnetic fields of the order of 20 Tesla 
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can be obtained. This type of superconducting coils has the ability to work fully at very high 
frequencies, which can reach several KHz. It has a high critical current density compared to other 
superconducting materials which at the same intensity produced magnetic field requires less 
material, high mechanical stability, low variation in size following temperature variations. The 
suitable material that is well suited for the construction of the superconducting turns of the 
hundred coils required for the correct functioning of the RGG of this project, as already 
mentioned and cited above, is mainly and predominantly a high quality niobium and tin alloy, to 
be used as type II superconductor for power applications. It was therefore chosen to use the 
aforementioned superconductor with the acronym "Nb3Sn" as it fully satisfies the required 
characteristics mentioned above. Its main chemical composition expressed as a percentage is as 
follows: 


70% niobium (Nb) 


30% tin (Sn) 


It can achieve superconductivity at -255°C. This alloy is subjected to specific manufacturing 
processes to achieve the best superconducting properties, including gradually cooling the alloy 
after being heated to temperatures above 650°C, known as the “tempering heat treatment” 
process. This process serves to form the crystalline structure of the alloy so that it is optimized 
for superconductivity and to increase its ability to withstand high critical currents without losses 
in efficiency. 


Fig.5 (5) are depicted the iron spheres (Fe) containing mercury (Hg) of the technological system 
called “Ferrex-Hg13.5” which will go inside the toroid (4), immersed in liquid helium (5), (6) of 
the well-known superfluid helium 4 /superconductor. Also in Fig.5 (6) the superfluid helium 4 in 
molecular form is symbolically depicted, where the iron spheres are immersed Fig.7 (9) - 
containing within them the gravity-shielding material, i.e. mercury (Hg) (symbolically depicted 
in its known liquid form) Fig. 8 (10) - to be transported inside the toroid. The filling of the iron 
spheres can be done with various special techniques (not described) taking into account the 
thermal expansion factors of the two elements and their operating and/or functioning temperature 
inside the “Stratifex-Bi-Gfx1000” toroid (1), (4). The insertion of ferrofluid inside the toroid can 
be done via a special valve resistant to high pressures. 
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CLAIMS 


1. Exclusive RGG system for the generation of repulsive type gravitational waves (3) with a 
diamagnetic toroidal core called Stratifex-Bi-Gfx1000 mainly composed of Bismuth (8), 
internally reinforced by nanometric layers of monocrystalline graphene material (7), arranged in 
sheets with multilayer and/or three-dimensional technique which increase its resistance to 
mechanical stress and/or atmospheric pressure exerted inside the toroid by the ferrofluid material 
(5), (6) with electromagnetic coils (2) and poloidal coils (3) . 


2. Exclusive and innovative RGG system in accordance with claim 1, characterized in that it uses 
a cold and superconducting ferrofluid plasma (4), highly ionized at low energies and cryogenic 
temperatures. 


3. Exclusive transport technology of the gravity-shielding material called Ferrex-Hg13.5 (5), 
(9), all immersed in superfluid and superconducting helium 4 (6). 


4 Exclusive, unique, innovative and_ revolutionary anti-gravity generation system, 
"dimensionable" and vice versa "redimensionable", with the possibility of calibration for the 
exponential use of the electrical power necessary for its correct functioning and consequently 
generated in the form of waves anti-gravity circuits produced on the basis of the dimensions of 
the RGG system, the power supply system used including the pilot circuits (drivers) and the 
parameters set for its correct use. 


5. Always in accordance with claim 1, system for reducing and/or canceling the force of gravity 
for triangular-shaped military and/or aerospace aircraft. 


